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 Example of   ���
 seasonal rainfall ���
 forecast	



• Regional	



• 3-month average	



• Probabilistic	
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Reliability! 
Forecasts should “mean what they say”. 

A Major Goal of ���
Probabilistic 
Forecasts	







Y ~ N a+ bX,c2 + d 2S2( )



Error in mean rainfall pattern 	



             MODELddddddd                         

Errors & Biases in GCMs	



 error in interannual���
rainfall variability pattern	



 Lack of skill locally.	



Based on Goddard & Graham (1999) 	





Pattern Correction using Linear Multivariate Linear	


    Methods: CCA, MCA, …  based on hindcasts vs obs	



Uses coupled patterns of model forecasts vs. obs.	



Usually is applied to the ensemble mean model forecast.	



Result: When model predicts pattern A, it should be	


corrected to pattern B. One or more modes of such	


pattern correction is done. Cross-validation can be	



used to determine truncation point for mode number.	



Pattern correction includes the local corrections for	


mean bias and amplitude bias, but not spread bias.	



Source: Tony Barnston, Virtual Wrkshp on Bias Correction	





FORECASTING THE FULL PDF	
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• Reliability (and sharpness)	



• Subseasonal-to-Seasonal information	



• Sector-based forecasts	



- Characterization	


- Prediction	





Peanut yields and rainfall in Gujarat, India 

Total rainfall: 394mm

Obs. Yields: 1360 kg/ha


Total rainfall 389mm 
Obs. Yields: 901 kg/ha 

from Andrew Challinor	



1975 

1981 



Potential predictability of Monsoon Rainfall from SST

Cross-validated Anomaly Correlation Skill: CCA with contemporaneous SST [40°-290°E, 30°N-30°S],1901–2004


IMD 0.25-degree  
daily rainfall data 

Seasonal Total = 

(No. of Wet Days) x  (Mean Wet-Day Intensity)


from Andrew Robertson	





Many decisions in agriculture, water, disaster risk reduction and health fall in the sub-
seasonal to seasonal (S2S) range. This time scale has been considered a “predictability 

desert”, and received less work than medium-range and seasonal prediction. The goal of 
a new WWRP/WCRP joint research project is to improve forecasts and understanding 
on the S2S scale, and promote uptake by operational centers and use by the applications 

community.	



from Andrew Robertson	





•  Database of forecasts 
from 12 Global 
Producing Centers 

•  Coordinated research 
on predictability and 
modeling 

•  Strong link to operations 
and climate services 

from Andrew Robertson	





Heavy-rainfall and Seasonal Forecasts	



We may be able to infer enhanced risk ���
of extremes, conditioned on forecasts,���

with good historical data	



(Courtesy of Simon Mason) 



Precipitation Biases���
Models don’t capture extremes	



(Philippines Met Svc Stations) 

(Philippines Met Svc Stations) 

(Robertson et al. 2012) 

CHALLENGE: Predicting (modeling) extremes 



If you don’t have observations, how do you know what your target is? 
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• Reliability (and sharpness)	



• Subseasonal-to-Seasonal information	



• Sector-based forecasts	


- An example for agriculture in Uruguay	
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Translating Climate Data into Agronomic Information	


Forecast climate variables, connect with agronomic tools 

Example: Forecast Soil Water Balance 

from Walter Baethgen	





Information provided 
to Ministry of Agriculture and to  

National Emergency System 
(Evolution of the Drought)   

Drought in Uruguay	


2010 / 2011:	



Monitoring “Translated Climate”  
(Soil Water Balance)  by County 

December 2010:  

•  Official Declaration of  Emergency 
    based on this Information 

•  Established Objective Priority for Aid 

Oct 2010                              Nov 2010 

Dec 2010 

Sep 2010                       Oct 2010 

from Walter Baethgen	





Probabilistic 
Forecasts of 

Available Water 
to Plants 

Translating Climate Data into Agronomic Information	


Forecast climate variables, connect with agronomic tools 

Example: Forecast Soil Water Balance 
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from Walter Baethgen	
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Opportunities	



• Reliability (and sharpness)	



• Subseasonal-to-Seasonal information	



• Sector-based forecasts	



• More complete observational datasets	



- Characterization (weather within climate)	


- Prediction	



- Bias correction methodology	


- Improved provision and communication of information and its quality	



- Tailored climate information merged with environmental/sectoral data	


- Understand the past, monitor the present, predict the future	





 web:  iri.columbia.edu	



@climatesociety 	



…/climatesociety     	
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